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============

Choroidal melanoma is the commonest primary intraocular tumor but is rare in the Indian population. Its incidence in the world is 0.02--0.06%.\[[@ref1]\] It is more prevalent in western population than Asian.\[[@ref2]--[@ref5]\] The most common age group affected is between 40 and 60 years.\[[@ref6]\] Choroidal melanoma has been rarely reported in children.\[[@ref7][@ref9]\] Apart from a small case series and case reports, no large study on Choroidal melanoma in India has been conducted.\[[@ref5][@ref6]\] It presents unilaterally and is slightly more frequent in men. Blurred vision, pain, and floaters are common symptoms, but it may be an incidental finding on ophthalmoscopy. Mixed cell is the predominant histopathological type. Distant metastasis to the liver is commonest followed by lungs, skin, and bone. The tumor is easily misdiagnosed and can be mistreated if not properly evaluated and investigated. This retrospective analysis of 113 cases has been done to evaluate the clinical and histopathological characteristics in patients of choroidal melanoma between 2000 and 2010 at a tertiary referral care center in South India.

Materials and Methods {#sec1-2}
=====================

A retrospective analysis over a period of 10 years, from January 2000 to January 2010, of patients with histologically proven diagnosis of malignant melanoma of choroid was done at our institute. The study was conducted adhering to the guidelines of the Declaration of Helsinki and received approval from the institution review board of our institute.

Out of 150 patients with clinical diagnosis of choroidal melanoma, 113 met the inclusion criteria for the study and underwent enucleation/exenteration with a minimum follow-up of 1 year after surgery. Demographic and clinical details including patient age, gender, laterality, ocular findings, time elapsed since diagnosis, investigations done, period between diagnosis and surgery, treatment given, and follow-up period were studied.

The enucleated eyes were fixed in 10% neutral buffered formalin and subjected to histopathological study. Vortex veins were identified and sectioned separately to identify the presence of melanoma cells. Gross examination was done under a microscope (Nikon HFX-II A Optiphot) followed by making sections with the help of microtome (Leica RM 2245). Largest basal diameter and height of the tumor and location of the tumor (choroid alone or involving other structures) were recorded. Histopathological features noted included shape of the tumor and cell type, necrotic changes, scleral, and extrascleral extension.

Baseline systemic evaluation along with magnetic resonance imaging (MRI), ultrasound abdomen, and liver function tests were done in all patients at the time of diagnosis and/or before surgery. Patients were advised to come for periodic follow-up every 3 months for the first two visits and then every 6 months.

Results {#sec1-3}
=======

Of the 113 cases in our report, 69 (61%) patients were male. The mean age at presentation was 45.94 ± 14.85 years (range 2--76 years). Among these, 58 (51.3%) patients were in the 40--60 years age group, while 6 (5.3%) patients were less than 20 years old. [Table 1](#T1){ref-type="table"} shows the age range of the patients. Among the involved, 53 were right eyes and 60 were left eyes. Thirty-six (31.8%) patients were misdiagnosed as other ocular ailments and were diagnosed with choroidal melanoma at our institute \[[Table 2](#T2){ref-type="table"}\]. There were no patients with any preexisting or secondary malignancies in our study.
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Cases misdiagnosed
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The commonest complaints were blurring of vision (101 patients, 89.4%) and pain (45 patients, 39.8%), while complete visual loss was noted in only 6 (5.3%) patients. Anterior segment was quiet in most of the patients (106 patients, 94%). Anterior uveitis, rubeosis, and sentinel vessels were found in 4 (3.5%) patients. One patient with angle neovascularization was found to have extrascleral extension and optic nerve invasion. The most frequent findings on fundus examination were presence of an elevated mass (69 patients, 61%) and exudative retinal detachment (65 patients, 57.5%). Mild vitreous hemorrhage was present in 24 (21.2%) patients.{Table 1}{Table 2}

The dome shape \[[Figure 1](#F1){ref-type="fig"}\] was the most common shape encountered (96 patients, 86.1%). Histological findings showed that mixed cell type \[[Figure 2](#F2){ref-type="fig"}\] was most common (72 patients, 63.7%) followed by spindle cell type (28 patients, 24.7%) \[[Figure 3](#F3){ref-type="fig"}\]. Epithelioid cell type \[[Figure 4](#F4){ref-type="fig"}\] was seen in 11 (9.7%) patients. Necrosis was seen in only two (1.8%) cases. The mean basal diameter was 12.41 ± 1.41 mm (range 4--21 mm), while the mean height was 8.91 ± 4.16 mm (range 2--19 mm). Most of the tumors were medium-sized (78 patients, 69%), while 32 (28.3%) patients had large-sized tumors and 3 (2.6%) patients had small-sized tumors. Among medium-sized tumors, nine patients had small size but were peripapillary in location.
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![Mixed cells type with both epithelioid cells and Spindle cells, ×100](OJO-5-42-g004){#F2}

![Spindle cells seen in tight bundles. Spindle-A cells visible with a slender nucleus and appear very thin. Spindle-B cells have a bigger nucleus and a more prominent and eosinophillic nucleolus, ×100](OJO-5-42-g005){#F3}
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Of all the large-sized tumors, 85% were mixed cell type. Most patients (84, 74.3%) had no extrascleral extension.

Scleral invasion was found in 22 (19.5%) patients. Optic nerve involvement was found in seven (6.2%) patients. The mean intraocular pressure (IOP) in these patients was 24 mm Hg (range 20--48 mmHg). Vortex vein involvement was seen in five (4.4%) patients.

Three (2.6%) patients with orbital invasion had medium-sized tumors with diffuse shape and epithelioid cell type on histology. The primary treatment done in these patients was exenteration as orbital involvement was picked up on MRI before surgery.

Enucleation followed by ball implant was the preferred primary treatment in 107 (94.6%) patients, of which 3 patients underwent conservative management before surgery in the form of plaque brachytherapy, transpupillary thermotherapy, and external beam radiotherapy. Exenteration was performed in six (5.3%) patients. Unfortunately, three patients with small size tumors were taken up for enucleation as conservative management was not available at the time of presentation.

Mean period between presentation and surgery was 11.3 ± 3.8 days. Patients who underwent conservative treatment had a longer duration period between presentation and enucleation. Mean follow-up period was 14 months (range 12--96 months). Around 14 (12.4%) patients were lost to follow-up after 1 year. No mortality was reported at the end of 5 years in patients with long follow-up. Three patients with orbital invasion were followed up for 8 years after surgery with no metastasis or mortality.

Discussion {#sec1-4}
==========

Choroidal melanoma, although commonest primary intraocular tumor, is rare and even rarer in the Asian population.\[[@ref1]--[@ref5]\] Two studies\[[@ref6][@ref8]\] conducted earlier in the same institute have shown clinicopathological profile of patients with choroidal melanoma between 1987 and 2001. It usually occurs in elderly patients,\[[@ref2]\] but in Asians it has been found in young and middle-aged people. An earlier study by Biswas *et al*.\[[@ref8]\] has compared the age of presentation and male: female ratio among Chinese, Caucasians, Afro-Americans, Japanese, Hispanics, and Asian Indians and concluded that Asians present with choroidal melanoma at a younger age than Caucasians and Americans. This study shows the mean age of presentation was 45.94 ± 14.85 years and nearly 38 (33.6%) patients were below 40 years of age, of which 6 were less than 20 years. This is in contrast to the collaborative ocular melanoma study where mean age of eligible patients was 60 years.\[[@ref8][@ref9]\]

Choroidal melanoma is so infrequent and masquerading that it is easily misdiagnosed. In our study, 36 (31.8%) patients were misdiagnosed. The most common misdiagnosis was retinal detachment (26 patients, 23%). One patient was treated as a case of recurrent retinal detachment and underwent vitreous surgery before diagnosis and enucleation. Earlier studies have reported only a few cases of misdiagnosis.\[[@ref5]\] Other misdiagnoses included retinoblastoma, central serous chorioretinopathy, and glaucoma.

The commonest symptom was blurring of vision (101 patients, 89.4%) followed by pain (45 patients, 39.8%). Visual loss can be accounted for by destruction of photoreceptor cells due to disrupted choroidal circulation and associated retinal ischemia. Also, presence of fluid in subretinal space and retinal detachment can cause decrease in vision. Enlargement of choroidal mass in the eye can cause pain by direct impingement on the ciliary nerves or by increase in the intraocular pressure.

Anterior segment examination showed rubeosis in four patients, while inflammation was seen in three patients only. Posterior segment evaluation showed presence of elevated mass and retinal detachment in most of the patients although in some patients both findings were also seen. Deranged liver function tests were present in six (5.3%) patients, of which four had fatty liver. The remaining two patients had increased alkaline phosphatase levels which were considered insignificant by the oncologist.

Our study showed dome-shaped melanoma as the commonest type (98 patients, 86.7%) and was a predominant feature of large-shaped tumors. Mushroom-shaped tumors were the second most common finding. The diffuse form was seen in five (4.4%) patients\[[@ref10]--[@ref13]\] and was seen in all three patients with orbital extension. Histology showed mixed cell as the predominant type of choroidal melanoma followed by spindle cell type. Epithelioid cell type was seen in 11 patients and was seen in all patients with orbital invasion. Patients with optic nerve invasion had raised IOP and exudative retinal detachment (71.4%) as major finding.\[[@ref14]\] Our study showed a larger number of patients with extrascleral involvement (11%) as compared to earlier studies.\[[@ref7][@ref8]\]

Conclusion {#sec1-5}
==========

Choroidal melanoma is a rare tumor in the Indian population; however, its frequency in the young population is on the rise. It can be easily misdiagnosed and has a poor prognosis if detected late. In our study, mixed cell was the most common histological type of melanoma observed. Our study showed that diffuse choroidal melanoma predominantly had epithelioid cell type and orbital invasion. Although large choroidal tumors are mostly managed by enucleation, there is a trend in treatment of medium-sized tumors with brachytherapy based on supportive long-term studies.\[[@ref15]\]
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